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(54) RECORDING DEVICE AND REPRODUCING DEVICE FOR IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need of 
high-degree complicated correcting and editing work for 
obtaining an image without frame by frame feeding 
which does not give a feeling of physical disorder to a 
user in the case where the simulated moving speed of a 
user in a training device is changed. 
SOLUTION: A vehicle 1 is provided with a photographing 
part 3, a recording device 4, and a moving distance 
detecting means comprising a wheel 8 and a rotating 
angle detector 9, whereby when a preset moving 
distance interval is detected by the moving distance 
detecting means, the photographing part 3 photographs 
an image at every preset intervals, and image data 
related to the moving distance information on the moving 

distance when the image is photographed is recorded with the image information in the 
recording device 4. At the time of reproducing an image, image information related to the 
moving distance information corresponding to the simulated moving distance in a training 
device is displayed. 




LEGAL STATUS 

[Date of request for examination] 



12.03.1999 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAfVaygDDA409220308Pl.htm 5/31/2006 



Searching 'PAJ 



Page 2 of 2 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3046235 

[Date of registration] 1 7.03.2000 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 1 7.03.2005 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAfVaygDDA409220308Pl .htm 5/3 1/2006 



JP,09-220308,A [CLAIMS] 



NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A migration information detection means to detect the migration information on this 
migration means including a migration means to carry a photography means and a record means and to 
move, and a migration length detection means for it to be prepared in this migration means and to detect 
the migration length of this migration means, If this migration length detection means detects migration 
length spacing set up beforehand, said photography means will photo an image. Inclusion equipment of 
the image which has the control means which controls this photography means, a record means, and a 
migration information detection means to record on said recording device as image data while relating 
the migration length information about said migration length when photoing this image with image 
information with the photoed image. 

[Claim 2] In the inclusion equipment of the image indicated to claim 1 the above-mentioned migration 
information detection means Furthermore, it is prepared in this migration means and has an inclination 
detection means to detect the inclination of the migration side of this migration means. Inclusion 
equipment of an image controlled so that the above-mentioned control means records the inclination 
value which this inclination detection means detected further with image information with the image 
which the above-mentioned photography means photoed on the above-mentioned recording device as 
some image data, 

[Claim 3] The inclusion equipment of the image which has further a photography posture detection 
means detect the posture of this photography means, and the photography posture adjustment device 
which adjusts the photography look location of the above-mentioned photography means based on the 
posture of the above-mentioned photography means which the above-mentioned photography posture 
detection means detected in the inclusion equipment of the image indicated to claim 1 or claim 2. 
[Claim 4] Inclusion equipment of the image which the above-mentioned control means gives the same 
address number to the image information and migration length information which were recorded, uses as 
image data, and records on the above-mentioned record means in the inclusion equipment of the image 
indicated to claim 1 . 

[Claim 5] Inclusion equipment of the image which gives the same address number to the image 
information and migration length information which were mentioned in the above-mentioned control 
means, and an inclination value in the inclusion equipment of the image indicated to claim 2, uses as 
image data, and is recorded on the above-mentioned record means. 

[Claim 6] An image data possession means by which the image data including the image information 
related with ** and migration length information recorded using the inclusion equipment of the image 
indicated to either of claims 1-5 are recorded, A playback data possession means to change and store the 
image data of this image data possession means in playback data, An image projection means to 
reproduce the image information which this playback data possession means has, The projection section 
which projects the image information of these playback data reproduced by this image projection means, 
A user is laid in the upper part and it has the stand which has the function which simulates migration of 
this user, and a simulation migration length detection means to detect the simulation migration length of 
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this user on this stand. Said image projection means When said simulation migration length is in 
agreement with the migration length information which said playback data possession means has, Or the 
regenerative apparatus of the image which reproduces the image information which has the same 
address number as this migration length information in said projection section until said simulation 
migration length is in agreement with the migration length information which said playback data 
possession means has. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the inclusion equipment and the regenerative apparatus 
of an image which acquire the image which does not decline in image quality even if the reproduction 
speed of the image used in the training equipment which heightens the training effectiveness especially 
using an image changes to arbitration about the inclusion equipment and the regenerative apparatus of 
an image. 
[0002] 

[Description of the Prior Art] By using an image, a graphic display means is formed in the training 
equipment which simulates indoors a locomotive movement game on the outdoors, such as the various 
simulators and bicycle which simulate operation of an automobile, a motorcycle, etc., and a jogging, 
marathon, as what heightens the training effectiveness, and there are some which are going to raise 
training effectiveness by changing an image according to actuation of a user. Although a computer 
graphic (it abbreviates to CG hereafter) is used in the various simulators which simulate operation in 
many cases, even if it is movement in the interior of a room, in the training equipment which simulates a 
locomotive movement game, there are some which are going to acquire the feeling more near reality by 
using not CG but the image (it considering as an on-the-spot photo image hereafter) actually photoed 
outdoors. 

[0003] In JP,63-26362,U, while establishing a means to detect a user's motion velocity to the training 
machine which simulates cycling, for example and establishing a means to reproduce the on-the-spot 
photo image which photoed the scene beforehand, the means which carries out slowness-and-fastness 
adjustment of the reproduction speed of the playback means of an on-the-spot photo image according to 
the detected motion velocity is proposed. 

[0004] When using an on-the-spot photc image as an image for playback, people actually hold inclusion 
equipments, such as a video camera. Or since inclusion equipment is recorded by operating, forming 
inclusion equipment in migration means, such as an automobile, and moving to them, When reproducing 
the on-the-spot photo image (it considers as a migration scenery image hereafter) of the continuous 
scenery in proportion to a user's motion velocity, it can be said that it depends for the quality of the 
image at the time of playback, and the so-called image quality on the stability of the passing speed at the 
time of inclusion (it considers as an inclusion rate hereafter) greatly. 
[0005] 

[Problem(s) to be Solved by the Invention] The video tape recorder through a video tape is used for the 
conventional inclusion equipment mentioned above, and if the image data applicable to one coma 
recorded with the video tape recorder are made into one frame, per second 30 frames will be mentioned 
in it. Although reflected in human being's eyes as an image which continued when it was playback of 
per second 30 frames, they are told that it is recognized as becoming per second ten or less frames as the 
so-called image of coma delivery. It is common to reproduce by per second 30 frames like inclusion 
equipment as a regenerative apparatus. 
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[0006] Since in other words coma delivery arises when reproduction speed is quite slower than an 
inclusion rate even if it uses an on-the-spot photo image, in order to give the feeling more near reality, 
even if it is indoor movement, it becomes the image which gives sense of incongruity on the contrary. 
[0007] when moving and recording a general path on the street, in order [ moreover, ] to avoid 
obstructions and dangerous conditions, such as a signal, — moderation, and a halt or acceleration - not 
carrying out « it cannot obtain and the inclusion rate at the time of inclusion cannot be strictly set 
constant. Therefore, even if, since the inclusion rate itself has fluctuation, even if the same as that of an 
inclusion rate in reproduction speed, it will be necessary to perform the amendment editing task to 
image data beforehand in consideration of the acceleration, the moderation, and a halt at the time of 
inclusion. An amendment editing task takes time amount, and since equipments required for edit are 
special and expensive, work cost cannot become expensive and cannot edit an image easily. 
[0008] Furthermore, although the reproduction speed of an image may not be fixed and may be changed 
from the meaning as training equipment, it is difficult to predict the reproduction speed to change and to 
perform a prior amendment editing task. 

[0009] As stated above, in order for a user to acquire the feeling more near reality, the fault that the 
recorded migration scenery image cannot be used as it is arises. The purpose of this invention is to offer 
the inclusion equipment and the regenerative apparatus of an image which can offer the image which 
coma delivery etc. does not produce even if it is not necessary to solve the above-mentioned trouble and 
to perform an advanced and complicated amendment editing task and changes reproduction speed. 
[0010] Moreover, an inclusion situation is mentioned in other purposes of this invention with an image, 
and they are to offer the inclusion equipment and the regenerative apparatus of an image which can 
exteriorize an inclusion situation at the time of playback of an image. 
[0011] 

[Means for Solving the Problem] A migration means for the inclusion equipment of the image of this 
invention to carry a photography means and a record means, and to move, A migration information 
detection means to detect the migration information on this migration means including a migration 
length detection means for it to be prepared in this migration means and to detect the migration length of 
this migration means, If this migration length detection means detects migration length spacing set up 
beforehand, said photography means will photo an image. While relating the migration length 
information about said migration length when photoing this image with image information with the 
photoed image, it has the control means which controls this photography means, a record means, and a 
migration information detection means to record on said recording device as image data. 
[0012] Moreover, an image data possession means by which the image data including the image 
information related with ** and migration length information in which the regenerative apparatus of the 
image of this invention was mentioned using the inclusion equipment of the above-mentioned image are 
recorded, A playback data possession means to change and store the image data of this image data 
possession means in playback data, An image projection means to reproduce the image information 
which this playback data possession means has, The projection section which projects the image 
information of these playback data reproduced by this image projection means, A user is laid in the 
upper part and it has the stand which has the function which simulates migration of this user, and a 
simulation migration length detection means to detect the simulation migration length of this user on this 
stand. Said image projection means When said simulation migration length is in agreement with the 
migration length information which said playback data possession means has, Or the image information 
which has the same address number as this migration length information is reproduced in said projection 
section until said simulation migration length is in agreement with the migration length information 
which said playback data possession means has. 

[0013] According to this invention, an image is recorded for every fixed time amount and every fixed 
migration length, and the same address number is given to the image information and migration length 
information to record, and it accumulates as image data, and uses as playback data. Playback data are 
updated for every fixed migration length. The image reconstruction from updating data is good the 
whole fixed time amount. Even if reproduction speed changes broadly, it is not necessary to perform a 
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complicated amendment editing task with altitude, and an image without coma delivery etc. can be 

acquired. 

[0014] 

[Embodiment of the Invention] The inclusion equipment and the regenerative apparatus of an image by 
one example of this invention are explained using drawing 6 from drawin g 1 . 

[0015] Drawin g^ is the outline general drawing of the inclusion equipment of the image in one example 
of this invention. The migration information detecting element 2 which detects migration information, 
and the photography section 3 which photos the scenery ahead of [ of a car 1 ] the migration direction 
are formed in the car 1, using a car 1 as a migration means, and the inclusion equipment of the image 
shown in drawing 1 is stored in the control unit 4 which loaded into the car 1 the information acquired 
from the migration information detecting element 2 and the photography section 3. 
[0016] The mileage and the travel speed of angle of rotation of the handle 5 in case what is obtained as 
migration information runs the corner sections, such as boom hoisting (inclination) of a road surface in 
case a car 1 runs a road surface, a curve, and a crossing, and a car 1 are mentioned. 
[0017] The migration information detecting element 2 prepared in the car 1 detects each above- 
mentioned transit information, forms the inclination sensor 6 in the upper part of a car 1, and detects 
boom hoisting of a road surface as an inclination value. Moreover, the amount detector 7 of guide 
formed in the handle 5 of a car 1 detects angle of rotation of a handle 5. Furthermore, the wheel 8 
followed and rotated to migration of a car 1 apart from some four wheels at the posterior part of a car 1 
is formed from the former, the angle-of-rotation detector 9 which detects the angle of rotation of a wheel 
8 is formed in a wheel 8, and mileage and a travel speed are detected from the pulse signal outputted 
when the periphery value and the angle-of-rotation detector 9 of a wheel 8 which were measured 
beforehand detect predetermined angle of rotation. 

[0018] The camera 12 which formed the gyroscope 1 1 on the camera attitude control equipment 10 
explained later is formed in the photography section 3 prepared ahead of the car 1, and the scenery 
ahead of [ of a car 1 ] the migration direction is photoed. 

[0019] Drawin g 2 is drawing showing the detail of the control unit 4 in the example shown in drawing 
1 . As shown in drawing 2 , a control unit 4 consists of the photography controller section 13 and the 
camera posture controller section 14, and stores information in a recording device 15. 
[0020] The photography controller section 13 from the angle-of-rotation detector 9 For example, the 
interface which incorporates a pulse output signal (Hereafter) The counter 16 abbreviated to I/F and the 
image photoed with A/D converter 17 for incorporating analog output and camera 12 from the 
inclination sensor 6 are incorporated. As a digital image It has recording device I/F 19 for outputting the 
information on the digital image created by video I/F 18 which performs compression and expanding of 
image information, and video I/F 18 to a recording device 15, and the central processing unit (it 
abbreviates to CPU hereafter) 20 which controls each I/F and calculates mileage and a travel speed. It is 
DPRAM by the command of CPU20. 1/F21 is DPRAM of the camera posture controller section 14 
mentioned later. The high-speed communication link which transmits thru/or receives I/F22 and 
information can be performed. 

[0021] The camera posture controller section 14 has guide detection I/F23 which incorporates the 
amount of guide from the amount detector 7 of guide, gyroscope I/F24 which incorporates the output 
from the gyroscope 1 1 formed in the camera 12, the motor controller 25 which sends a command to 
camera attitude control equipment 10, and CPU26 which controls each I/F and performs various 
amendments. It is DPRAM by the command of CPU26. 1/F22 is DPRAM mentioned above. The high- 
speed communication link which transmits thru/or receives I/F21 and information can be performed. 
[0022] In addition, CPUs 20 and 26 are exchanging various I/F and information through BUS, 
respectively, and are DPRAM mutually. Although various information can be acquired through I/F 21 
and 22 Depending on the class of BUS to be used, it is DPRAM. Not using I/F 21 and 22, the BUS itself 
is set to one, information may be mutually exchanged through BUS and even either may carry out the 
CPU itself depending on the engine performance of CPU. Moreover, especially as for the recording 
apparatus 15, the digital recording equipment in which record and read-out are possible fits the high 
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speed of a hard disk or a magneto-optic disk. 

[0023] If a car 1 starts transit, a wheel 8 will rotate and the angle-of-rotation detector 9 will output one 
pulse to the I/F counter 16 per predetermined angle of rotation. It has asked for the periphery of a wheel 
8 by measurement beforehand, and it can compute mileage while CPU20 receives a pulse number from 
the I/F counter 16. Moreover, CPU20 can compute a travel speed from the pulse number per [ which is 
received from the I/F counter 16 ] unit time amount (it does not use in this example). 
[0024] When the migration length set up beforehand is reached, CPU20 orders it photography and 
compression processing of incorporation image information to video I/F 18. Image information is 
incorporated from a camera 12, and if CPU20 receives the signal which shows that compression 
processing was completed from video I/F 18, the inclination value of the transit road surface which the 
inclination sensor 6 detected will also be recorded on a recording device 15 through recording device 
I/F 19 with the compressed image information. At this time, the respectively same address number is 
given to the image information and the inclination value which were recorded, and it becomes image 
data which are one frame. If image data attach an address number serial every one frame and are 
recorded, an address number will also be data showing migration length. The information which 
expresses migration length apart from an address number, of course may be recorded. 
[0025] For example, in recording 10km at intervals of 20cm, whenever a car 1 moves 20cm, a camera 
12 takes a photograph. While recording image data on a recording apparatus 15 through recording 
apparatus I/F 19, CPU incorporates the output of the inclination sensor 6 through A/D converter 17, 
computes an inclination value, and records it on a recording apparatus 15. When the distance of 10km is 
photoed, the image data which change from the image information of 50000 frames and inclination data 
to a recording apparatus 15 are recorded, and the same address number from the 1st street to the 50000th 
street is given to image information and inclination data, respectively. 

[0026] The mileage computed as mentioned above, a travel speed, and an inclination value are DPRAM. 
It is always written in I/F21 and CPU26 of the camera posture controller section 14 is DPRAM. 
Attendance can be carried out through I/F22. 

[0027] CPU26 obtains the amount of guide in case the car 1 obtained through guide detection I/F23 
turns at the corner section etc., and the output from the gyroscope 1 1 obtained through gyroscope I/F24. 
Furthermore, it orders through the driver controller 25 to the camera attitude control equipment 10 
explained below. 

[0028] The detail of camera attitude control equipment 10 is explained using drawing 3 , While a car 1 
moves, even if camera attitude control equipment 10 takes a photograph, it maintains the posture of a 
camera 12 so that the photography visual field core of a camera 12 may serve as a look required at the 
time of playback. 

[0029] As shown in drawing 3 , the support table 32 is provided through the rotation direct-acting 
conversion gear 3 1 which formed the base bracket 30 in the front upper part of a car 1, and was prepared 
on the base bracket 30. The rotation direct-acting conversion gear 31 is connected to the motor 33 with a 
rotation position sensor. By driving the motor 33 which the driver controller 25 controls a driver 34 and 
has a rotation location detection function, the support table 32 moves in the height direction through the 
rotation direct-acting conversion gear 31. 

[0030] The coupling rod 34 and the worm gear 35 are fixed and formed in the upper part of the support 
table 32. The movable nut 37 is formed in the ball screw 36 formed in the worm gear 35, and pivotable 
hinge 38a with little backlash is prepared in the upper part of the movable nut 37. Pivotable hinge 38b 
with little backlash is prepared in the upper part of a coupling rod 34, and the rotary table 39 is held by 
Hinges 3 8a and 32b. 

[003 1] The motor 40 which has a rotation location detection function is formed in the worm gear 35, and 
the driver controller 25 carries out drive control of the motor 40 through a driver 41. By driving a motor 
40, a worm gear 35 rotates a ball screw 36, and the movable nut 37 moves in the vertical direction. For 
this reason, the gate angle of a rotary table 39 can be changed by using the node of the hinge 38b and the 
coupling rod 34 holding a rotary table 39 as the supporting point. 

[0032] The rotary table 39 has the rotation section which connects a lower base material and an up base 
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material pivotable, and the motor 42 which has a rotation location detection function is formed in the 
lower base material of a rotary table 39. The driver controller 25 carries out drive control of the motor 
42 through a driver 43. The up base material of a rotary table 39 can rotate within a back face centering 
on the shaft of the rotation section by driving a motor 42. When the driver controller 25 controls the 
location of a rotary table 39, the posture of a camera 12 is controlled. 

[0033] The camera 12 which formed the gyroscope 1 1 through the camera fixture 44 is being fixed to 
the up base material of a rotary table 39. The gyroscope 1 1 formed in the camera 12 decomposes the 
inclination of a camera 12 into X-Y-Z-theta shaft orientations on the basis of the absolute location of X- 
Y-Z-theta shaft orientations, detects it as an include-angle value, and outputs a detection result to 
CPU26 through gyroscope I/F24. It is controllable, CPU actually detecting the posture of a camera 12 
with the include-angle value detected with the gyroscope 11. The posture of a camera 12 may be 
detected combining the inclination sensor of a horizontal direction and a perpendicular direction instead 
of a gyroscope 1 1 . 

[0034] Since the posture of a camera 12 can always be detected and controlled by camera attitude 
control equipment 10 and the gyroscope 1 1 as stated above, the photography look of a camera 12 can be 
made into the location of arbitration. 

[0035] The following factor determines the location of the photography look of a camera 12. One is the 
height (look height) from the ground of a camera 12 established in the car 1, and another is the 
inclination (look include angle) of the X-Y-Z shaft orientations of a rotary table 39 (namely, camera 12). 

[0036] For example, if a photograph shall be taken in the height of human being's with a height of 
170cm eyes, CPU26 will perform the command which sets the look height of a camera 12 as height of 
170cm from the ground, and camera attitude control equipment 10 will adjust the look height of a 
camera 12. 

[0037] Suppose that human being who is running a flat part is setting the ground ahead of 10m as the 
core of a visual field temporarily. The posture of the transit person on a flat part is temporarily made 
perpendicular to the ground. In case it runs an uphill, if a perpendicular posture is maintained to the 
ground, a center of gravity will incline back. Then, a transit person takes automatically the posture in 
which it inclines ahead from the perpendicular direction to the ground. At this time, a transit person's 
visual field core serves as the front ground from 10m. At the time of downhill transit, it becomes a 
situation contrary to an uphill, and scenery is seen by setting the previous ground as a visual field core 
rather than 10m. 

[0038] However, when the same look include angle as the time of flat part transit is maintained to the 
car 1 while it has been the look include angle of a camera 12 at the initialization time that is, the visual 
field center position which beginning goes up differs from the same scenery as human being which 
became the previous ground from 10m 10m front and near the summit of a hill, and was photoed, and 
the scenery seen by human being's eyes in the middle of a hill but. Similarly, in the middle of a 
downward slope, 10m front and near a downhill terminal point, since it differs from the scenery which 
became the front ground from 10m and was too seen by human being's eyes, sense of incongruity arises 
at the time of image reproduction. 

[0039] Therefore, as human being moves a visual field core, it will be necessary to change the location 
of the photography look of a camera 12 according to the inclination of the ground a car 1 runs, in a 
corner of a street etc., a transit person's visual field turns to the planned transit site point of for example, 
10m beyond -- receiving -- the sense of a car - a transit locus almost - a tangential direction it is . 
Therefore, it will be necessary to change the location of a photography look also in this case. 
[0040] Next, a means to change the direction of a photography look based on the variation of the X-Y-Z 
shaft orientations of the camera 12 detected with a gyroscope 1 1 is explained. In addition, it ranks 
second Z shaft orientations (the vertical direction), and the variation of the direction of the expedient top 
of explanation and the X-Y-Z-axis is divided in the direction of a X-Y flat surface (horizontal), and is 
explained concretely below. 

[0041] For example, when the ground center section of 10m beyond is being set as the visual field core 
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by the camera 12 at the time of flat part transit, a gyroscope 1 1 can express the posture of the vertical 
direction of a camera 12 with the include-angle value A (deg). 

[0042] When the inclination value which the inclination sensor 6 detected is used as the inclination data 
alpha while a car 1 runs a flat part, a changed part when change arising to the inclination data alpha, 
namely, running the uphill or the downward slope to them is expressed as variation deltaa. CPU26 can 
compute the amount Jdeltaa of amendments by the ability to hang a coefficient J on variation deltaa, and 
can adjust the include angle of the vertical direction of a camera 12 as include-angle value A+ Jdeltaa 
(deg) with camera attitude control equipment 10. In addition, a coefficient J changes with a runner's 
travel speeds and travelling figures, and artificers used 0.3-0.7. 

[0043] On the other hand, a gyroscope 1 1 can express the horizontal posture of a camera 12 with the 
include-angle value B (deg). When the guide include angle of the handle 5 which the amount detector 9 
of guide detects at the time of rectilinear propagation of a car 1 is made into the include-angle value 
beta, a changed part when change arises in the include-angle value beta, namely, the car 1 has turned to 
it is expressed as variation deltab. CPU26 can compute the amount Kdeltab of amendments by the 
ability to multiply variation deltab by the multiplier K, and can adjust the horizontal include angle of a 
camera 12 as include-angle value B+Kdeltab (deg) with camera attitude control equipment 10. In 
addition, a multiplier K changes with types of a car which change with the amounts of play of a handle 
5, and are used. Artificers used 10 order. 

[0044] The playback approach of the image recorded with a means which was expressed above is 
explained based on drawing 4 and drawing 5 below. Drawing 4 R> 4 is the schematic diagram of the 
movement training equipment which has the monitor which reproduces the image recorded according to 
the example shown in drawing 1 thru/or drawing 3 . 

[0045] Transit is started, after a user 50 rides on the belt 52 of a treadmill 51 and operating a panel 53. 
The start button which performs a drive and a halt of the motor (not shown) turning around the setup key 
which sets up the training rate at the time of training beforehand, or a belt 52 (migration), and 
interruption, the stop button, the interruption carbon button, etc. are prepared in the panel 53. 
[0046] The treadmill 5 1 is enabling modification of whenever [ rotational-speed / of a belt 52 /, and tilt- 
angle / of a cross direction ] (it considers as whenever [ tilt-angle ] hereafter) according to the mill rate 
adjustable device and the mill tilt-angle degree adjustable device. A treadmill 51 establishes an angle-of- 
rotation detection means (not shown) to detect angle of rotation to the revolving shaft (not shown) of a 
belt 52, detects the total rotation die length, the rotational speed, or the training rate that the user 50 set 
up beforehand of a belt 52 from the pulse signal outputted when an angle-of-rotation detection means 
detects predetermined angle of rotation, and stores it in a controller 54 as a user's 50 simulation mileage 
and simulation travel speed. 

[0047] Moreover, a controller 54 controls whenever [ rotational-speed / of a belt 52 /, and tilt-angle ], 
and also stores the measurement data of whenever [ travel-speed and tilt-angle ]. Here, it explains that 
the 10cm belt 52 per one pulse rotates (migration). 

[0048] A controller 54 projects image data on a monitor 55 as scenery 56 from the recording apparatus 
1 5 which recorded image data in the example shown in drawing 1 thru/or drawing 3 . The recording 
apparatus 15 is recording the inclination value and migration length of a road surface with image 
information per frame as image data, as an example is shown in Table 1 . Migration length information 
may be expressed with the address number as mentioned above. Suppose that migration length 
information is recorded apart from a following address number on account of explanation. 
[0049] 
[Table 1] 
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[0050] Here, the image information in Frame F, and a call and Frame F is named generically for image 
data, and Inclination S and migration length are named generically for Image P and the inclination value 
of a road surface as a distance D, and in specifying each, it expresses each address number with a suffix. 
For example, an image PI, inclination SI, and distance Dl are stored in the frame Fl, and the recording 
apparatus 15 is recording image data from a frame Fl to Fn. In addition, the migration length of the car 
1 which Inclination S is fixed in every address number for convenience, and is shown in drawing 1 of 
explanation should photo Image P every 10cm. 

[0051] CPU58 of a controller 54 reads Image P, Inclination S, and distance D of the frame F which 
specifies the address number of the new frame F and corresponds from a recording apparatus 1 5, 
whenever a belt 52 moves 10cm, and it stores them in the data-conversion section 59. An accelerator 61 
transmits the image P stored in the data-conversion section 59 to Video RAM 60, the image P of Video 
RAM 60 is displayed on a monitor 55 per second 30 times further, for example, and it projects as 
scenery 56. Although the same image is twice displayed depending on the passing speed of a belt 52 or 
the image which moves to the following frame, without being displayed arises, sense of incongruity is 
not usually produced on the screen of a monitor 55. A controller 54 may display the computed 
simulation travel speed on the rate display 57 of a monitor 55. 

[0052] Drawin g 5 is the flow chart showing the outline from the training initiation in the movement 
training equipment shown in drawing 4 to termination. When starting training (START), a user 50 turns 
on treadmill 5 1 body (step SI), (not shown) If the start button (not shown) of a panel 53 is pushed in 
step S2, it will progress to step S3, and the display to a monitor 55 will be performed and a change of 
whenever [ mill tilt-angle ] will be made. This condition is in the movement condition of a treadmill, a 
user runs a treadmill top, the scenery of a monitor 55 changes, and whenever [ mill tilt-angle ] changes if 
needed. If a user 50 pushes the stop button (not shown) of a panel 53 during activation of step S3, it will 
progress to step S4, and if the display of a monitor 55 is stopped, modification of whenever [ mill tilt- 
angle ] will be stopped to abbreviation coincidence. It progresses to step S5 from step S4, treadmill 51 
body is turned off, and training is ended (END). 

[0053] Next, the detail of step S3 shown in drawing 5 is explained using drawing 6 R> 6. In order to 
make flow intelligible, explanation is omitted as what there is no inclination value change and does not 
make a change which is whenever [ mill tilt-angle ], and only a part for the display to a monitor 55 is 
explained. Moreover, although the case where the criteria migration length at the time of image 
inclusion and the simulation migration length at the time of image reconstruction were 10cm was made 
into the example in both the above explanation, both shall differ in the following explanation. 
[0054] If a user 50 sets up the training rate of arbitration, using a panel 53 and progresses to step S3 
from step S2, first, 1 will be substituted for step S301 at n, and an initial image will be projected. That 
is, at the following step S302, CPUS 8 reads a frame Fl and an image PI, inclination SI, and distance Dl 
are transmitted to the data-conversion section 59. In step S303a, an image PI is transmitted to Video 
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RAM 60, and next, by step S303b, an accelerator 61 displays on the monitor 55 which shows the image 
PI of Video RAM 60 to drawing 4 , and projects as scenery 56. 

[0055] a belt 52 — a motor (not shown) -- rotating — include-angle rotation predetermined in the 
revolving shaft (not shown) of a belt 52 - if it carries out, an angle-of-rotation detection means (not 
shown) will output a pulse signal. Here, it is shown that the 10cm belt 52 moved with one output of a 
pulse signal. 

[0056] At step S304, it distinguishes whether the interruption carbon button of a panel 53 was pushed, if 
the interruption carbon button is not pushed, it progresses to step S3 05, and it distinguishes whether the 
termination carbon button of a panel 53 was pushed, If the termination carbon button was not pushed, it 
progressed to step S307, and CPUs58 are 1 / less than 30 seconds from step S303b, and it distinguished 
whether the pulse signal was received and the pulse signal was received within 1 / 30 seconds, it will 
progress to step S308. At step S308, the simulation migration length regarded as the user 50 having 
moved is computed, and simulation migration length is compared with distance D (n+1) in step S309. 
When simulation migration length is beyond the distance D (n+1), one substitution, i.e., the address 
number of a frame, is increased for n+1 to n at step S3 10, and it returns to step S302. Image Pn+1 
corresponding to distance D (n+1) is transmitted to a Video RAM, 

[0057] When the pulse signal was received after 1/30 seconds or more had passed since step S303b in 
step S3 07, or when the simulation migration length computed in step S3 09 is smaller than distance D 
(n+1) even if it receives a pulse signal within 1 / 30 seconds after step S303b, the image Pn displayed 
last time return Video RAM 60 stores in step S303b is displayed again. In addition, what is necessary is 
just to set as arbitration the time amount which will be made into criteria in step S307 since it is good if 
it is more than 10 coma / second, since the display engine performance of a monitor 55 does not produce 
coma clelivery in consideration of the display engine performance of the monitor to be used. By this 
example, since the case where the monitor of the display engine performance of 30 coma / second was 
used was taken up, the time amount made into criteria is explained as 1 / 30 seconds. 
[0058] The termination carbon button which distinguishes whether it pushed in step S305 is used when a 
user 50 ends movement training. Therefore, in this example, only when a user 50 pushes a termination 
carbon button in step S305, it shall progress to step S4. 

[0059] When a user 50 wants to have come to change simulation passing speed during movement 
training, use of the interruption carbon button which distinguishes whether it pushed in step S304 is used 
in case it is interrupted temporarily. 

[0060] For example, although the motor (not shown) turning around a belt 52 (migration) stops when it 
interrupts when the user 50 did 500m simulation migration, and a carbon button is pushed, displaying 
the image P5000 stored in Video RAM 60 on a monitor 55 is continued. If a user changes the simulation 
passing speed set up first and pushes the start button of a panel 53, a halt of the motor (not shown) 
turning around a belt 52 (migration) will be canceled, and it will return from step S306 to step S303b. 
[0061] In addition, although explained to Video RAM 60 as that in which only the amount of one frame 
stores image information For example, when the image information of the 2nd frame is transmitted to 
Video RAM 60 while displaying the image information of the 1st frame on the monitor 55, Video RAM 
60 can store the image information of a different frame by controlling a transfer in the field which the 
display has not ended by the image information of the 1st frame which the accelerator 61 stored in 
Video RAM 60 so that image information of the 2nd frame may not be overwritten. Moreover, two or 
more Video RAMs 60 are formed, and while displaying the image stored in one Video RAM, an 
accelerator 61 can also perform control changed so that the data of the data-conversion section 59 may 
be transmitted to the Video RAM of another side. 

[0062] As mentioned above, although there shall be no value in Inclination S and the explanation within 
the adjustable loop formation of whenever [ mill tilt-angle ] was omitted, when a value is in Inclination 
S, based on the inclination Sn which has the same address number as the image Pn transmitted to Video 
RAM 60, CPUS 8 issues the command which makes whenever [ tilt-angle / of a treadmill 51 ] in 
agreement with Inclination Sn to a mill tilt-angle degree adjustable device (not shown). For example, 
whenever [ tilt-angle / of a treadmill 51 ], and Inclination Sn are in agreement by preparing a hydraulic- 
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jack or rack & pinion ahead of a treadmill 5 1 , and raising the front of a treadmill 5 1 . 
[0063] As the above example was described, since the user 50 of a treadmill 51 can see the image 
according to simulation migration length, without coma delivery etc, arising, even if he is indoor 
movement, he can acquire the feeling more near reality. 

[0064] Although this invention was explained in accordance with the example above, this invention is 
not restricted to these. For example, probably, it will be obvious to this contractor for various 
modification, amelioration, combination, etc. to be possible. 
[0065] 

[Effect of the Invention] Since according to this invention the same address number is given to the 
image information and migration length information to record, it accumulates as image data and it uses 
as playback data, even if it changes reproduction speed broadly, it is not necessary to perform a 
complicated amendment editing task with altitude, and an image without coma delivery etc. can be 
acquired. 



[Translation done.] 
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W#Jffl-r*C4*s-C#*fc«& t 1 2©JMBtBB* 

(£S©fiM4**C4#r#-&. 
[0035]*^7l 20ttKatR(Dta»%C!)SBec 

:/JU39 (Tfttofe*>7 1 2) OX-Y-Z(4*|fiJ© 

[0 0 3 6] «^L«#ft 170c m©AB8©B©i«S ? 
HKSff^fcOt-rai, »±*>*>1 7 0 cm©WS«: 
5 1 2 ©««*3 *Wfr**S*&4*4C P U 2 6 #fT 
t,\ ^>7g»M«ll Olt&iXUJv 1 2©tttt 

[0 0 3 7 ] «K¥ffl»fe«T*©AIB# 1 0 mBtfr© 

ttn*tt»©«ta^uri>a4-rs. ¥*»±©j6ff# 

■W>ttl 0raJ:Sfc*fr©tl!iE4tca. T9«©*t?B* 



(5) ^^9-2 2 0 3 0 8 

8 

CcttiDJgAttjKOttiBtteO. 1 0m£9 4>5fc©iftffi 

[003 8] ^7^7i 2©««ftft* $ *HW»:£ 

mtmctcifi. «©£*?« 1 0 mlW;^ K<DII±«iS 
r« 1 OmJzO^JftfflitoO. aKLfcBURiAfB© 

10 as, ^ttfjAncoB-cmfcBiaiaftafcftBftfts* 

[0 0 3 9] g^T, ABI#aW+'i>*»»*1i&©4 

^ 1 2©aMBttia0fitK**Mrs«e*^4i;5. tt 

#9flgfc::fcC>T. jfetraoaw 1 0m£©j£ 
fT*5£tt**fi<©CC*fU *W©|Sj*tt^tf«il»©tt 

or, c©^£4>$§m®©{4H 

[0 04 0] &Cc t i/t-fPl lKUrOKMHSJiS*-* 

20 ^ i 2<ox-Y-zm^comtm^s^xm.mm 
©*iaj*aE-r**s«:oc»t:»?B-ra. mm© 
«s±* x-Y-z«i*ifi)©a{bft*z*ii*ia] (_tr# 

ft) ;xc*rx-Y¥ffl*i^ <*¥:£fa) WTJI 

[0 04 1 ] Wittt* ^a»*tf B*©*^ 5 1 2 # 1 0 

2©±T#fi©£f£te> ? Wci 1 lCCctOftKllA <d 
eg) t?*-rc43&st?»S. 

[ 0 0 4 2 ] mpEj 1 #¥ffl«*£tT+CC«»fc>*B tfi 

tTL"Ct*4«(0Mt»ta:{UlAa4LTar. CPU 
2 6 WSMfcMA a GC<fc& J *»WT»Ht J A a 4»ffl 
U A^7«»#W«IB1 OtCckO*^^ 1 2©±T* 
fa©#g£glK<SA + J A a (deg) 4 L/rHST* 
C4#T?**. «WJ«3t#©3afiSflE*>j6»T« 
»CCj:^'CaEfb-r4fc©-C*0, WW#6tt0. 3- 
0. 7*ffll»fc. 

[0043] -2k ^712 ©*¥*fil©*»«^ + 
40 -fai l«cJ:«)ftK«B (deg)T«rci30*"C* 
*. »Hl©B««CCj»W0«*U«9**ia<-S^> 
K^5©flBR0ftK*ftKfa<8 41-4 4. AKH0«cS 

{b«AbKff»Kt»W-caE«KAb*l|Lai/. 

^^WWfflJSSiS I0(cj:0^^7l2 ©*¥^lpJ©ftS 
£ftgffiB + KAb (deg) 4 orBB-TSC 

■rsfc©"c*5ttffl'r&*a«:<to-csia:4. ^w#^> 
so tti o«f»S:flH>fc. 



[0044] feiias^fc j: 5 te^mt* ^xm^btcm 

[0 045] Wflft&SOttH/v 1 ©^ h 5 

[0 04 6] K5^5 1 tt. <^ h 5 2©[5]$teil 

pJtB£LTC»£. h U y K * Jl' 5 1 tt-^U h 5 2 ©EIR 

K*ttfflO)fcl»CCia*-r'S^l/X(i^6^;l/h 5 2© 
S^SRfiS(fclallKatt*4t>W*6^t;»3pJffl*5 0 * 



(6) ^¥9-2 20 30 8 

10 

[004 7] gfc, 3>ha-^54»^JUh52©IH 
1 0cm^iUH5 2^EHE -r*ibr»wr 

So 

[0 04 8] ^>ho-7 5 4WH171SH3(C7ftm 

•^-dri^arssccaiaBeiL/rftK-rs. sb» 

[0 04 9 ] 
[SU ] 



71/-^ 


F 1 


F 2 


F 3 


F 4 




11 


ft tft « 


P 1 


P 2 


P 3 


P 4 






$ *t& 


S 1 


S 2 


S 3 


S 4 


S 5 / 














ft 


tt tt («) 


0 


0 


0 


0 




E§ 
HI 




D 1 


D 2 


D 3 


D 4 


D 5 1 


W 


gic {£ (cm) 


0 


1 0 


2 0 


3 0 


••7 



40 



[0050] ccr, ift«f r -^47U'-AFiP?c;. 
^u-AFrtcoiii^tSW^il^P, 38E©£JlBffi££)iB 

l(CttBi«P 1 . £JIES l&O'ffiSlD 

[005 1] 3>hP-7 5 4©CPU5 8«^;Uh5 
2#1 0 cm^Ift-rScriCCir/c^^U-AFcoSttbS 

KttlfrrS. ^-^SaftaBQKttttLfcHlRPtT^ 

t7l/-^6 1 #£r*RAM6 OKIES U 3*>CC/c 
<fc*tf»#3 OH^f^RAMS 0©iffl{j!P**-£ 5 
5Cc«jnL/, RRSeiLrttK-rs. ^h5 208 50 



S*ircc^©VU-ACC*o-CL*^iBfll^Da^ 
7 5 4 «#ffl L/c«»^f * 5 5 ©ilS^in 

[0052] m5tm4fc^M$hmmmmt<ctev2>m 

HteT-aWS' (START) «W»i5 0#H/* h'S 

;u5 1**©** (Hswr> *Aft£ (xr-^s 

Do *7*?:/S2GCto<r» , C"'*Jl/5 3©X£- 

> (HTft-Itt 1 ) €r^T<!:Xf"y7'S3(Cii^, *~£5 

5 ^©»* & a ji«»a*©*M«f 9 o c ©Bra* h 
i/? k s ^©aftwair * n , mm%& h u * k 5 ^± 

4*ffU *-*5 5©l»*0SE{fcU i^S«CfBG-C5 
iHittftft^t-i-S. v 7*S 3 ©£fritifc«flB# 
5 0*i^*;l/5 3©Xh9^*>(ia7n«-i*) 
4, *^*7S4fcii#*:i*5 5©^*4utr*<!: 
B8HB#tc5;UfflMftK©SM**±"r*. xf-y7S4 



XL 

«j-?rBii«*»7-ra (end) . 

[0053] ^tc, H5«C^"rxf--yys 3©BJB*ia 
EIBd:H«ll£l«<DffiK»Nflgli3Q^(c 1 Ocmt^ 

^fc^i-***. io 

[0 0 54] mm%$ 0#;<*Jl/5 3 4ttfflLrW;tK 

3CCiiif<b. *r, XrV7*S 3 0 1 T?nlt 1 ZiXAL 
DlttWft©aKtff^. Tttto*. aM>xf-?:/S3 0 
1 *CPU 5 83WK*tUL/f r -*a» 

S5 9ecBftPi. «esiatfBMDi*«a-rs. 

Z7v?S3 0 3 a"Ctt7*-fe?U-*6 1 #tr*R 
AMSOKHftP 1 fclESSU JWcx-f *:/S3 0 3 b 
-Ctfr*RAM6 0OIHRP 1 *rH4iC5Vr*i* 5 5 
Cca7nLrB*5 6 <t LTSK-r*. 20 
[0 0 5 5 ] <;Uh5 2#*-£ (HnHtT) frC<fc9[§I 
IEU ^ h 5 ZomiM (mm&?) *9f3g©flKIII 

£ffi#-f£« ccTttnaco/^u^s^m^T i oc 

[0 05 6] ^f^"S3 0 4-C«A*iU5 3©W0ii 
UT^fcttft«X?^7S 3 0 5CCii#, ^*;U5 3© 
Lr^«cWhKXf-y^S 3 0 7«:j!^ CPU 5 8^ 30 

'wzfmz^m-otcfrznmL. 1/3 o#« 

ftCC^JUXffi#*5WRofc©'C*tltf^f - ^S3 0 
8CCiIif 0 ^^^^S3 0 8r«fijffla5 036«»ttl/fc 

c»r8n»ttRlK^EliD <n+ 1) t*ttttr*. « 

K81hEIB#BflD <n+l> U±<D®£te, Xf^ 
S3 1 0?rU£n+ 1 £KA. -Ttcfefc, 7U-A<D# 
Iff* 1 3 0 2 ICRS. fc^-f^R 

AMCCBIERtD ( n + 1 ) {C»j£-r4H«P n + 1 40 

[005 7] Xf-*v7 , S3 0 7CC4aCi'CXr>7 , S30 
3bKl /3 0»K±fijaLfcat?^-^Xftf *3W 
Ko/d§£^ Xf*v7S30 3 ba>6 1/3 0#fiirt 
CC^JUXfi#*StfBKorfc. Xf-^^S 3 0 9CCfel> 
T9ttlLA:iBi9«SMWEIKD <n+ 1 ) J:9'h3(r> 
Xf-^SSOSbKHOfcT^RAMeo** 

»cc 1 0 av/sairfthBiC^ft, xf 3 so 



lM8¥9-2 2 0 3 0 8 
12 

fcteAawi-ransra* 1 /3 o#<t urttwrsfc© 

[0 0 58 ] Xf 7 ^S3 0 5fcfcl>rffOfcJ&»§J&>* 
[0 05 9] Xf- 7 7"S3 0 4tC4o^-CfflU/c^5^4 

*ijjjij-rstii*)ii*#*>©«ffltt. «ttmw*ccfijffl# 

[0 06 0] Wit«. fflJB*5 0#5 0 0m«JS»ttl/ 
fc«*-ra0ii*#*>*»Lfc«^K:B. ^h5 2 
(91k) (BKHW) #<¥ihf 

e^RAMe occ«itturASiB«P5 0 0 
*ff-ri, ^h5 240fE (»») -rs*--* (H^ 

S3 0 3 bCCf?£ tt 

[0 0 6 1 ]ttfc, ^f^*RAM6 0CCB[I<£t&«£ 1 

« 1 7 U - A B ©iffi«««*:* - 4?55tC*7Sl/n*S 
ift4i«c2 7 u-AB©B«»«*tr^*RAM6 OtclE 
7^4z^U-£6 1 **tr^a|-RAM6 0 CC 
ttKLfc 1 7 l/-AB©ltt»«-ca5WB7Utlift 

fftRAMe 0*»»RW, -^©fcT-f^RAMfctt 

jttl/rAaBHRi^ori^aBJtctt^otr^RA 
M«c ^ 2 £&SB 5 9 £Dr - * €r^t S 0 W 0 

[0 06 2 ] «±, «ESCC«ffl*s*i^4©iL/5;b« 

#*-5»£tt eftRAMBO CClgji 0 /ciB® P.n&l51 
-<D#»#f*Wra*IIBSnCcS^*. CPU 5 8^ 
5 Jl/«»fta?I«B* (H5^r> H/7F5 
;U5 lO«*mtt*45BSni-aS**JB**aW". 

[0 06 3] £l±©3IJSWtC4jl>r^)ffcJ: 5«C h U v 



(8) »H¥9-2 20 3 0 8 

13 14 

■ess. g :mzm®m 

[0 0 64] W±l8ISW«Cfior*«?84SlWOfcA^ 10 : t> J 7$«MfiIftB 1 1 :^WP 

*»Wicn6*C«IIHStiSfc©Ttt«cC». WAS. fit 1 2 : fc-rf^ 

^CD^S, «*^b1*9#?I(8«cc4WSJSaK: 13 :»«?=» ho- 7» 14 :^»>hn 

[0 0 6 5 ] 15:£»%H 16:I/F#9>£ 

*#WICJ:htf. «ft-r&Bftffttt£& 1 7 : A/D£»& 

ttEBWfttcia-Ottttft^ff^UJMft^-d' d: Ur 18: fcTrt I /F 19: gE«£B I /F 

SfflU iUrWIBTSfcft. 20 : CPU 

ffiHCC^t5ifr^iiSSr^Aj:ffliEifI||f^^tf^^ io 2 1. 22:DPRAM I/F 2 3 



I] 24 :^WDI/F 2 5: 

[El 1 ] *»WO-SlftW6cj:4»|fc|il»jRtti6lB<04 3>ha-7 

tt**R-f «KHT*5. 2 6 : C P U 

[02 ] m 1 «CS+»!ttgl«iR»«IB©»J«B3.- * 3 0: *<-~z7y* vb 31: mEflBftSft^T 
HWEStS-TH-C**. 3 2 : 3E8f- :/JU 

[H 3 ] H 1 fc^*IW*iR»M©lilgaito*«4 3 3 : * 3 4: jfifett 

^*f0r£>& o 3 5 : 0*-A^7 

IH4 ] H 1 tC7S-r«ttai»iR»SiB«:ffl(/»riR»Lfc 3 6 : 3 7 : dJS(j^ * h 

Wfc*«£1"*»©H«*jST«ft^ 20 3 8 a, 38b : fc>t> 3 9 : HIE?— 

4 0 : 4 l : K2-f>< 

[05] H4tC7n-Tj|iSWCc*jC't5CPU<Dttff47n-r 4 2 : 

i&timvfo£ 0 4 3 : KW* 44 : *M ^gjEi&R 

[H6] H5(D^f-y^S3 0Blffl*iRriftnia-C* 50:ffJJfrg 5 1 : h U * K 5 ;U 

6. 5 2 : ^Uh 

inno&W) 53:^'*^ 54:n>hn-^ 5 

1 : m 2 : jtfftHtttttilS 5 : 

3 : ffi&SR 5 6 : Aft 5 7: ajS^nflS 5 

4:«»^7F 5:^>KJU 8: CPU 

6:«I»42>^ 30 59:^-*£ftS' 60:tT:r*RAM 6 

7:*HRi5«ftti» 8:$»& l:79*5l>-Z 



(9) 



-220308 



1] 



[H2] 




*S ? 

m^=-y \ 10 



IH3] 



ttfc Dittos 
M 

BfcMtttBS 

7 



13. 



15 \t 




/26 



14* 




[04] 











-31 









43 



> 1 1 /3 4 ^41 



J— 25 



ID 




SE801 



(10) 



^68-^9-2 2 0 30 8 



[05] 
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( END ) 
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